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Forewcrrd .j • 

- ^ ' " ■ I- 

Thtsv fburtb pimpl^let in the serie^ publishe^^/jin 
-^lipgTirte^I^CUlt^ is a *bnef*accoiuifof the re- 

search carried oiit hy Mr K. R. MorganantTemhodied in a 
thesis for the tlegree of M.A. in 1955. J^Tie jthesis may l)e con- 
<;tUted, by anyone desiropg of full^f^e tails, in the *iSIational 
Library of Wales-, Aberystwyth 

-Discussion and enquiry /{nto* vario^is^ aspects of the relation- 
ship between l)iling*uiilWn and **intenigence''yhave been going 
on for some thirty ye/rs: th(/' investigation Jiere described adds 
a, new cornbinatio^of techniques 'and provides a stimulus to 
further research iif this field. \ 

r - ^ 

> ^ V ■ \ 

Mr Morga^attempted to discover which of three well-known 
non-verbal ilrsts of intelligence is the most suitable ior use In 
•bilingual O^eaS in Wales l^y feasor* of being least effected by 
differences in linguistic background. His conclusions coilr 
^ain a u^arning against undue dependence upon even the hest 
of exijjting non-verbal tests for selection purposes in areas 
Whery there are significant differences in the linguistfc back- 
groijhd of the pupils tested. 

he methods of enquiry, which involve the use of Miss M. E. 
/wenda Rees's Linguistic Background Scale (Pamphlet No. 1 
n this scries), the- bibliography, and the results set out in the 
present pamphlet will be of immediate ^Jervice to teachers and 
educaXional administrators in Wales. • ^ * 

An?origst those concerned in the preparation of the pamphlet 
T wish.. on behalf of the Faculty, to thank particularly Mr J. 
R. Morrison, under whose (J^eation Mr Morgan^s work waf 
done: Mr D. Gareth JLeWis. research assistant* and Drs H. 
A. Saer and J. L. Williams, successive advisory officers to th» 
Faculty. ' 

IDWAL JONES, 
July 1957. Dean of the Faculty. 
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Section i-iNTRODUCTION-T^E BACKGROUND TO. 
, THE PIIOBLEM. j 

2— RE VIeW OF JRELEV ANT RESEARCH. 



;-THE MAIN INVEST^IGATiON.' ITS-DESIGN 
AND RESULTS. . / • 




' Ihtroduction : the -Packgrpund to 
the Pi'oblem 

* - ;xThe Report (1953) of the Advisoi^ Council for Education 
.(^Wales) accepts bilingualisip^s "the ba^ic aim of jWelsh educa- 

cotmtries are not agreed upon the effect bilingualism has on 
^ 4he itietital development of chil3ren. In particular there are 
divergent results from studies of the relationship between 
bilinguah'sm and ' general intelligence/ Certain investigations 
have indicated an inferiority of bilinguals in tests of general 
intelligence, while others have retealed no 5uch difference 
between different linguistic groups. A small 'minority of 
s*tudies, not one of which was* conducted in Wales, report 
bilinguals to be superior to monoglots in such tests. * • ' 

EXivergencies in the resul,ts of investigations into the 
bilingual problem'" are partly due to the different interpre- 
tations of the terms "bilingual'" or "*bilingualism." The 

* majority of investigators in Wales have asSumed that 
hilinguaHsm is a homogeneous phenomenon and, therefore, 
that its influence upon njcntal development is 'the same for all 
the many degrees of language saturation it is possible to include 
under the. broad designation '* bilingual." In such, investiga- 
tions differentiation between linguistic groups in mixed 
language areas has rested upon a suhjective* basis ;»l)eing eithtT 
the investigator's personal knowletige of the language of a 
^chikl or what was considered .to be the language. o? the home, 
chapel, school and play. Consequently a population in a 
linguistically mixed area was invariably classified intH3* two 
distinct linguistic groilps, viz., " bilingual " and "monoglot." 
This distmction is unsatisfactory: between the extremes of 

/ mor?o}Jlot Welsh and monoglpt English there are many 
degrees of bilingxialism which cannot justifiably be covered by 

' the general term " bilingual." Therefore the result of any> 
investigation which relates performance in tests to language 
saturation canaot be considered significant " pnless the' 
linguistic background of tlie children has also been measured 
of>jertiveIy and no accurate conclusions on the bilingual prob- 
lem can be drawn until the degrees of bilingualism arc measured 
quantitatively."* 

♦Sec also roferenwfl 11 and 15 in the Bibliography below. 
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/ ,The/forraulation of the*^ Weblj linguistic Background 
Scale saftisfios this requirement and permits- the abandonment * 
of tluf Unsatisfilctory ' dichotomy 'between bilingual and 
mono^lot in favour of a more defined, objective division of a - , 
lingi/stically mixed group which permits- comparisons to be 
mjadfe between .tbe sub-groups into whi^i' l>ilinguals may be* 
dii/ded. . . - \ " ' ^ ' * ^ 

•fnyestiga tor s 'into the problem ^ of bilingualism have 
indicated the language ♦iandicap'^1 bilingual children in verbal 
^tests of intelligence. The overall conclusion is that for purposes . 
of comparing individuals or groups it is apparent that tests in^ 
the vernacular must be used only with individuals h^^vinj^ equal' 
Opportunities to aequife the vernacular of the test. . This 
recjuiremcnt precludes the use of such tebts Mn making r- 
comparative .studies of individuals brought up in homes hi . 
which two vernaculars ifre used/ or in which the vernacular of 
•the test iii not used. 'The ftiany. difficulties which this require- 
^neyt involyes.are most satisfactoril}^ overcome by substituting 

rf()n-verbal for verbal .tests of intelligence, and stand^ircN . • 
.ising such tests for varying degrees of language saturation. 

Review of Relevant- Research « . 

1). J. Saer and Krarik Smith were the first in Wali^s to 
pse tests of intelligence, perfomance and attainment?, in 

, , . . . * !* _ __ .'t.1_«>i^ CC .. !X i.K 4-<« 1 ^1 AlM«-k 




iiiv^;.ii.if4aiiv«»:i uin...^n^v. «,i ....^lority ainoiig rural hilingi ... 

these tests, "such differences becoming cbnsistently greatar 
in degree with each year from 7 to it years of age." Smith 
(1923) confirmed that, under the contemporary organization 
of schools, bilingualism appeared to be an intellectual dis- 
advantage." Havvever the lack of a sufficiently objective, 
quantitative basis in both studies greatly weakens their 
coiKlusions- ' , 

In a nlore objtfctive investigation which pioneered the 
use of statistical analysis in inter{Jreting the results of bilingual 
research in' Walcs,/'W. R. Jdnes (1933) iom^ no statistically 
significant, difference in the performance ©f S7'monoglot and 
62 bilingual children in a series of verbal and non-verbal testa. 

E. M. Barke (193^) conducted an investigation in South 
Wales among 697 childrerf, 302 of w.hpm were classed as 
*\monoglots."' and concluded that " bilingual children will 
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not jirovc inferior to monoglots (vi^ith a similar social 
Vnv.ironment) in an af^rpved Intelligfencc Test from wl^ich the 
linguistic element has been i*emove(l/' ' This'claim \va'S con- 
firmed by a » later study conducted by Barke (1938) in 
conjunction with D. E. Parry-Wiltiams when the pei^ormances 
of S4»monoglots and 47 bilinguals in an intelligence and a verbal 
test were comparecL Likewise Cyril James- (J947) found that 
<the difference between* a fairly homogeneous socto-economic 
group of- rnonoglots and bilinguals of 8 to. 11 years of age in 
non-verhaT tests of intelligence wa»" statistically insignificant." 

In the in\x»stigations to which referof^ce has been mado 
there arc certain underlying fissurhptions— 

* (a) That j> mixed language population can be dix^ded into, 
two separate populations, viz., *' monoglot and. " bilingual.** 

(1)) .That such a division could be accomplished without 
an objective measure of bilingualism. 

(c) That, therefore, the influence, of bilingualism on mental 
development is the same for the many degrees* of language 
' saturation it is possible to include untler the general term 
** bilingual.** j ' 

. . As ' previously explained such assumptions are either 
untenable or unsatisfactory am\^ undermine the conclu.sions of 
the investigations reviewed. 

The use of an objective measure of bilingualisui does not 
result in any common agreement regarding dijferences betweep 
groups of children pojisessing different degrees of linguistic 
background in performances in non-verbal tests of intelligence. 

W. R. Jones and W. A. C. Stewart (19^1), uti\ising an 
objective measure of bilingual4sm, and conipanng the perform- 
ances of 518 bilingual and 326 monoglot children aged lOj to 
ni in Jenkins' Non-Verbal Test of Mental Ability, found a 
" highly significant difference " in favouf of the rnonoglot 
. group. Yet W. R. Jones (1953), utilising the sUme non-verbal 
test and the same rncasure of fiilingualism as in the previous 
investigation, found no • statistically significant difference 
between the performances of 64 monoglot'Jind 51 bilingual 
children aged 10 to 12 ^ears. / / 

Such divergent restilts emphasi§e the need for a stricter 
definition of the term " bilir^gual." The present investigation, 
Ifmploying an objective, quantitative measure of Welsh 
Linguistic Background, attempts to '^quate performances in 
non-verbal tests with specific, objectively denuQd degrees of 
linguistic background, ' % ^ 




The Main Mvestigation— its Design 
and Results' 

*■*<•' ■ . 

The'' varyinj^ linj^uistic 1)ackG:roiind of 648 children* aged 
10: 0 to 1 J : o incUisive from 2i) schools in Mid and South Wales 
was measured with the Welsh hinguistic Backjjroimd Scalet. 
' (ie^K-ral intelhgence * vvas assessed in terms of the performance 
of this hih'ngual group in three non-verhal tests of inieJligence, 
vi*/., Raven's I rcT^ress^ive Matrices (1938), Daniels* Figure 
Reasoning Test an(l the NonA crhal Test No. k of the Narional 
I'oiMulation for Educational Research (ahhrevia^ed for conven- ^ 
ience to R.r\M-. D.K.R.. and N.V. 2}. * . 

Tile aims of tin* investigation were two-fold — 

(a) TJu' comparison of correlatic'his hetween Tjuantitaiive 
measures of Welsh Linguistic Background and scor^es, in the 
three tes;> iiT lin attempt to discover which of these supposedly ^ 
i;o;i-\ t'rl al ^t^ts was most indtiendent of this -linguistic hack- 
grx)und aifd, acconUngly, the most efficient test for use in y 
linguistically mixed areas in Wales. - 

(1>) A sy.sttMTiatic. study of the relation hetweeu decrees of 
Wc Ml L'mguistic Backgrornd iind scores ifi the ihree t.-s:s. 

.Briefly, the study sought to discover the effect which the 
possession and nse of two dissimilar Janguages may have' on 
a child's success in the solution of a series of non-verijal 
prohlerfis. The extent of this success was taken as a measure 
of (he child's general intelligence which was then related to 
\n ohi't'ctivc nieasurc of ihe ** Welshness of th/child. 
♦ Mean age 11 vcars 1 U5 month. 

+ Sfc Pamphlet Nf) 2, A Welsh Linguistic Background ScaU*. . 
Fnt ultv of K<lticatif>n, U.C.VV, { n)S4) . / 

. Design of the Experiment 

^■'"'^ Tlu- Welsh Linguistic Backgrourd Scale' enables a 
bilingual pppnlatkni, in . Wales to he classified into strictly 
defined, cjuaiititative categories of hilingualism. Thi^ in turn 
j)ermits a statistical comparfsou of the test performances of 
children vvithin each bilingual category and an examination of 
the effect of hilingualism «n test scores. 

In ihis investigation the range of linguistic Ijackground 
which' theoretically, extends from 0% to 100%,^ that is, from 
monoglot h-nglish to nionoglot Welsh, was divided into 10 
categories (o-(;%, 10- u;% etc.), in order that compariFons 
could be made between clnldren of defined degress of linguistic 
background. ^ 

Throughout the investigation tlU* calculation of Standard 
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Er;*drs^ and Critical t**t") Ralios^ undertaken tn^orde;- to 
test for statistical significance the differeuces in mean test scores 
of the ten bilingual categories. 'Po indicsHte the dverall 
' relationship^ between, bilingualism.and test scores the correla- 
tion coefficients between these variables were calculated. 

_ Th ^ sample of children tested was essentially a ranHom 

^ cITbice exccpt'Tor the* fact tliat the investlgatiou /was conducted 
in areas in Mid and South Wales whidi would most readily 
yield a pQpuliLtiofl,,who^c litlgv iist ic. backgrQiind wfis such that 

, each of^the id bilingual categories would cqntain 50 children. 
As the investigation prQCecdcd it wa^ found tbut the minfaiuni 
sample of 500 children did not possess tlve required spread of ' 
linguistic backgroxind and in an attempt to produce a 
linguistically l)aianced sample, furtlier children were tested. 
Toviichieye the desired minhna in the 80 - 89% and 90-90% 
'categories iVoukl liavc meant the selection of specific rather 
'thaif random schools and^ as this wcnild have l)iased the.sampje, 
it was decided to l)ase .the investigation on tire results of a 
sample of 648 children. Furthermore; each bilingual category 
was not reduced to a similar sjze as this process would have 
involved a considerable depletion in the number of children ' 
available and a consequent loss of informationj It would also 
Jliave entailed a selection from a population which, o.riginally^ 
had been randomly selected and again would have/leased the* 

• sample. The distribution of the Welsh Linguistic Background 
of the final sample is shown in Table i. 

T^BLE r . 



1 See 

2 Sec 



Dl.SXftlBUTION Olf THE WEtSH LlNGUl.STIC 

Backhj^ound of the .sample tested 

Bilingual 
Category 

- 9% 
■ 19%, 

- 29% 

- 39% 

- 49% 

- .^9% 

- -69% 
70 - 79% 
80 - 89% 

90 - 90% 
Total 

93, Vernon 

95, ibid. 
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The /Measurement al Abilities, U.L.P. (1940). 
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In presenting the Wjtilsh LingViistlc Background ^Scale aritjj 
the three tests, every precaution was t^fayl to ensure tliat eacli 
child received the test< instfuctions in the language (Welsh* 6r 
Kngjlsli^wifh whichJie or ?he was most familiar. In addition, 

.to,«ensure-linguistic^^iality, th^ EngHslt instructions to the 
Scale and the tests \vere translated i;ito a form of Welsh most 
readily understood^ by, ther WelsliT-^^pctiking chil'drtn und \yhich 
was as cfosely coipparahle to tlieTtnglish as was grammatically 
possihle\ As a check on the rei)lie8 to the Scale, the bilingualism. 

-'of-eae4t-i^^lt^d ANW-^6^Bs\j^l--wit^^ — 



The Scaled, and tests v^ere presentecl in three separate 
periods on two successive days. This compara'tivefly short 
period of testing together with certain similarititJs beiAveen ihe 
tests necjL'Ssitated tht' presentation of the tests in a simple 
penYiutated order to. ensure the - liii^itation ^ of a possible 
'* practice- effect " on test nerformances. * ^ * 

The .Main Results of the . 
Investigation • 

In the thre,e tests, girls prCTved slightly superior to Uie boys 
in the majority of the bilingual categories, but the differences 
in mean sl'oreti was not Mifficicntly great to justify a separate 
consideration of 'the sexes. • 

The performance of tjie comjjlety sample in each test is 
shown in Table 2. * . ♦ 

TABLE 2 

Mean Scouks and Standard D,eviation.s within Bilincuai, 

(■ate<:()Iuks in the Tiirpe Tests: Raven's Phooressiye 

Matkues. Jenkins' No.^-verbal TeSt 2, and Daniels' 

FiouUE , Reasoninc. Test. k 
" i 

I' R.I'.M ) D.F.R I N,V. 2 



10 

30 
40, 



Bilingual 
Category 
o - 0% 
19% ' 

39% 
49% 



50 - 59% 
60 - f«)% 

- 79% 

- 89% 

- 99% 



70 
80 



-90 



N 
141 
81 
. 5^ 
53 
41 
57 
73 
81 

4^) 
■23 



Mean 
Score 
3^>-74 

37-9^ 
35-5' 
37-8^ 
35-^4 
3f>-49 
34 -5^' 
30.95 



S.D. 
io'.47 
11.89 
9.88 

II.OI 

11.07 
8.60 
11.44 
IJ.43 
1 1 .61 
I -'.78 



Mean 
Score 

22.75 
22.8s 

^■275 
20.71 

JI.IO , 

20.62 
20.48 
26.24 
17.69 



S.D.- 

785 
6.48 

7-^9 
7.80 

7-3^ 
6.85 
8.00 
7.02 
7-94 



Mfeaii 
Score 

44-05 
46.21 
46.44 

45.3^ 
40.22 

42.78 
40.35 
40.77 
.40.28 

37-^>5 



S.D. 
13-30 
J 1-54 
12.19 

13.44 

1^.43 

■■•75 
14.29 

13.23 

r3-45 
13.70 
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*\\\^ distriluition of mean scores foUo\vs a j^attcrp evident 
in tile tliree tests, as in each there is li teiidency'for children 
with a predominantly English nnguistip haekground, viz., the 

0 -'3<)% group^ to achieve relatively 'higher scoj*es th:in children 
with a predominantljr Walsh Jingoistic bnqkground, \vu, the 
70 9<;% grjoup* This general tendency is somewhat disturbed 
Dy tjit^ low scores of the 40% --^49% bilingual category and the 
relatively high score of 'the 50*- 59%"categ(iry.^ Whejjier tins 
(cndeiicy indicatejs a ^tatiistically - slg;iificant relationship* 

4rt-twwn hihuguaJitmi'iind noij-verhjil intelligefice or is merely 
due to cliance may ht^ indicated in at lejvst two ways — / 

((/) The measure of correlation^ helweeuv performances in 
the thre(;*^ests and^ the varying degrees \dt Welsh linguistic 
-hacfigrouiid.t , 

The catcnlation of* critical ratios' between the mean 
scopes of the ten hilin^^ual categories. , 

Table 3 sho>vs the "correlation coefficients between test 
scores ard Welsh linguistic ba(?lqi[ round. ^ 

C OKKKKATION' CoiCl'MClKN'Th UKTAVKKN TkST ScORKS A.N!) 

Welsh Ll\'(;uistic Backcuoi'M) (n ^4&) ^ 

^ - Correlation 

^ Variables Correlated ( 'oefTicients . 

Welsh Eiackground and Scores in K. P.M. - o. 1480 ±0.0393 
Wel.sh P>aokground and Scores in D.F.J<. o. J 491 ±0.0303 
Welsh Background and Scores in N.V.^'j. - 0.1 61 6 ±0.0393 

The negative sign indicates that there^ is a tendency for 
scores in the three tests to 'decrease with increasing Welsh 
lin(;uisf ic< Ijackground and, although the three ctirrelation 
coellicienrs ape .small, the three are statistically significant at 
the 1*:/, .lev^-1 of probability This significant relationship 
betwee n, bilingualism and test performances suggests th«;it ^ 
childreif with a predominantly Welsh linguistic background 
art^al a certain disadvantage when their performances in such 
non-verl'hl tests of ilitelligence are compared with those of. 
children with a predominantly Knglish linguistic l)ackground. 

The differences in the three correlation coefficients shown 
in Table 3 arc not. statistically significant. Therefore, any. of. 
the tests used in this investigation could be used as a mc^^j^^ 
of the non-vt'rbal.intelligen(?e of children with a mixe(|[^^»Velsh- 

1 " Group '* rcf^»rfl to a combination o£ linguistic catogonj 

2 Sep Tablo 3. ^ . 
5 Heo Ttiblro 4. 5. 0. * 

4 The cot*fltcipnta shown abovr woul^ tvrifif? from chance cau£CR in less 



than 1% of similar samples. 
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^firfglish linguistic, background without the influence .of this 
•^background resulting in a significant difference between the 
performance's in thrtests. Nevertheless the influence of Welsja 
linguistic bactc^Tound is least evident in pei*formances in 
R.P.M,., \Vhic:h also proved^o be tife most reliable of the three 
.tests as a measure of no'n.~verba'l intelligence. In addition there 
Vras a significant positive" correlation between fes! scores and 
■ performance times, which indicates a tendency for higher scores 
^to-teN^elated'to longer^ performance times. More orpporlunity 
is, given fo'r thi^ te^ndency to operate in ^ power '*^test (i.e. 
one without a tinfie-limit) 4nch as R,P.M. than Jn speed " 
. .te^ts like D.F.R. and -N.V^ 2.^ Thus it must be emphasised 
that on all three co^m'ts R.P'M. Jias proved to"*- be the most 
suitable'/ of the three for use in 6ilifigual_ Wales. 

In .epite, however, of. t^iese advantages, the present 
investigator agrees with Banks and Sinha, w,ho say of JR. P.M. ; 
J' It woul'd.be premature to accept it -in ns' present form^when 
the^-e-is so much room for obvious improvementT. Instead of 
ado]>ting'the e^xisting version as filial, it is suggested that more 
. it^ms should he sy&tematictilly Gonstructed in accordance -with 
the logical principles: involved^ and , that an endeavour "^should 
V be made to increase its reliability and validity by a systetnatic 
. application of the recognised ^'rnethods of 'item analysis, 
'preliminary scaling, and general standardisation." (17) . 

The reliabilities of the three tests (R.P.M. o.qooi ; D.F^R. 
0.8862; N. V. 2, 0.8825), though comparatively low, are not so 
.low as to forbid their use as measures oj *' general intelligence 
' and as one of the means of streaming " entrants to secondary 
-.schools in certain parts of Wales. While such tests are being 
used in this manner in mixed lanjerua^e areas^ some account 
should i^e taken of -th^ influence of Welsh linguistic background 
on t^&t performanee5?r "'The^. calculation of regression coefficients 
•between linguistic^ 14^kground and test scores permits ^the 
prediction of test scores from a giVen degree of Welsh linguistic 
background for each child. For R.P.M., JD.F.K., and N.V. 2. 
the regression coe'fficients were — 0.0567, —0.0376 *and 
-—0.6717 respectively. Conseauently, if the scores in the three 
tests are predicted from the Welsh linguistic background score, 
then for each child, . 

the deviation from the overall haean score in R.P.M. = 
-0.056;^ times the deviation froin the overall mean on the \yelsh 
Linguistic Background Scale ; , 

the deviation from the* overall mean score in D.F.R, = 
— 0.0376 ti^j^ the deviation from the dvemll mean ori the Welsh 
Lingu^i<: "Background Scale; 

.tte deviation from the overall* mean scdre in N.V. 2 = 
— o.o7i7t:imes the (deviation from the overall mean on the Welsh 
T.tnguistic Backgroimd Scale. 



The coivelatio*n coefficients in Table, 3 indicate gejieral 
tendencies which ^xi.st betw^eetj test performances and linguistic 
background and, although this is a significant tendency, such 
correlations do not show at what point on the Welsh Linguistic, 
Background Scale or at what level of language saturation the 
eftect of this linguistic background on test score is most^Vident. 
To investigate this aspect of the problem, the mean scores in 
the three tests of children'within each bilingual ^^atejgory were 
rconjipared with one another in order that the differ^ences^between 
these mean scores could be tested for statistical significance. • 
Su'cli a significance is most likely\to^ occur betwe?en;^categcwies 
Iiaving the greatest . differences ir^ me^n scores, that^ is, the 
20-29 per cent and the^ 90-99 per cent categpries.* Hovyever, 

. * See Table 2, Page 9. ^ - 

as there was a cerWn homogeneity between the ratios at the 
extremities of the linguistic scale, it was decided to cojipbine. 
specific categories in an attempt to discover 'whether ;such -a 
process of ** sljamping " wcmld reveal f^rirther*^ differences 
•i^tween the hilinguap groups. For this purpbse the rhost 
satisfactory copibinatipn of ciUjt^fies was considered to be 
o - 29%, 30 -Jyg% and 70 - 99^ n^^ps^rtively. Li^iguistically, 
this division "^difi^^rentiates between a group (o - 29%) -with a 
predominantly 'Engli^h'^^^lingais^tc ' background, a . gfoup 
(70 - 99%) -with a predominantly Welsh linguistic background 
and to whom Wejsh is a^ first language, and an " intermediate " 
group (30 /'6g%) with a greater degree of language mixture 
(as opposed to a specifically Welsh or English linguistic back- 
ground) than either of the two previous groups. 

The results, after combining such*bilingual categories, .are 
indicated below — . ' ^ 

T-ABLE 4 

Critical Ratios between the Mean Scores 
OF Bilingual Groups in ^JR^TP.M. \ 



Bilingual 




Meat! 


Group 


1 N 


vScore 


0 ■ 29%' , 




37-4343 


30 - 69% 


224 


36.5848 


70 - 99% 


150 


35-0533 



Bilingual 'Groups 
30-69% 70-99% 



0.0887 1.8596 
— 1.2279 & 



I None of these ratios is significant at the 5 per cent level 
/of probability?* . • 



TABLE s 

Critical Ratios betw^een t1ie^£an Scores 
■' OF Bilingual Groups in D.F.R.« 



' Bfliiigual 
^ Group. 


\ n" 


Mean I 
Score 


Bilingual 
30-69% 


Group 
70-99% 


6 - 29% ' 
•30 - 69%' , 
70 - 99% 


274 
224 

15,0 


22.5145 
21,2633 
19,9800 


1.8880 


34045 
/ 1-6532 



The rjitios are higher than th&se in Table 4, that between 
the extreme bilingual groups (which, for convenieiioe, may be 
terpj^d " high biling.uals jynd low bilinguals being 
statistically sigqdficapt at ..the' i per cfijt level -of probability. 
Other ratios in Tables 4 and 5 indicate the hoi|iogeneity in test 
perfoptnances »of children in -the. upper limits of the Welsh 
Ltii^iiistic Background Scale- 

* 'The critical ratios sjiown above would arise from chance causfs in less 
^ than 5% of similar samples. » r ' 

' t * : ; TABLE 6 . ' 

/ .Critical RAfios between the IVIea^j Scores 
. ^ - OP Bilingual Groups in N.V. 2 ^ 
•Bilingual [ ' . Mean | bilingual Group 

Grpup I ^ N _ScoPe } ' 30-69% 70 -99% 

0 ^^^2%' I 274 "45-1423 "' I 7' 2^5600 < 3.7470 
30 - 69% J 224 42.1250 I — ' - 1.399© 
■ 70 - 9Q% I" 150 40^466 I \^ 

The ratios in Table 6 repeat the pattern of thbse in Table 5 
inasmuch as a statistically significant difference occurs between 
high and low bilinguals. The stgmficance of this difference is 
higher than that resulting from performances in D.F.R., but in 
all three tests, children with a predominantly Welsh Jinguistic 
background are again shown to be at a disadvantage when 
general^ intelligence is measured in terms of such non-verbal 
tests. This occurs even when the instructions to the tests^'are 
presented in the language' which the children cai> most readily 
understand and use. With the 'great -majority of cj^vildren in 
the 70 - 99 per cent bilingual category this language was Welsh*. 

The tables of critical ratios indicate that the intermediate 
(30 - 69 P^r cent) linguistic group bears a closer relationship 
to the upper (Welsh) group than it does to the lower (o - 2q per 
cent) bilingual group. This suggests that the significant 
relationship between test performances and degrees of 
bilingualism extends* below the lower limit of the 70 - 99 per 
cent bilingual group. Ftirther comparisons made * between 
various combinations of cabegories and , groups indicate that, 
in the sample tested, there >s a significant difference (at the 



X 



per cent level of probabilit^^in performances in D.F.R; and 



N.V. 3 between two groups whose linguistic limits are o - 39% 
and 40-^99% respectively, the former group scoring , higher. 

The calculation of critical ratios between specific bilingual 
groups has ''re-emphasised that children \vrith a pred toinantly 
VVelsh linguistic background, that is, the monoglat )xnd near 
monoglot Welsh children, ^re handicapped by tlieir biliSigualismx 
in non-verbal tests of intelligence.. . The investigation has sjiown 
that this is particularly so , with children \in, the 70 - 99% 
bilingual group and there is some evidence, to indicate that tliis 
liannic^ip IS present in children havijpg: a bilingualisni of 40%, 
and thereafter progressively increases. Consequently ^hen such 
non-verbal tests are employed as measures of * general 
intelligence' in mixed language arefis in Wales, especially in 
conjunction with entrance exaniinations to Secondary Schools 
or for " streaming children 'within a school, due regard 
sliould be taken of the handicap of children with a predominantly 
Welsh Itinguistic back|froftnd.» The extent of the influence of 
thi$ linguistit background on performance in each of the three 
tests may be calculated in terms of tho regression coefficients 
given on p. i-r. ^ Thus, in R.^.M. a child's score wa§ reduced/ 
on the average, to the extent of o.50j^ ofa^mark for each degree 
of Welsh linguistic ba'ckgrdund a^ measured by the Scale. The 
comparable effects on P.F.R. and N.V. 2 were 0.0376 and 
0.6717 of a mark respectively. (Ill considering these 
coefficients' it should be borne in qiind that the possible marks 
for the three tests are respectively 60, 45, and 85). 

Throughout, the investigation hi*s, dealt with th^ relation- 
sjiip between performances in'npn-verbal tiesfs and only one 
other variable, namely linguistic background, out of a complex, 
of sociological and psychologicfil variables. Among other 
variables known to JtfTect performances in such tests are the 
lirban^rural factor and the socio-economic or cultural-educa- 
- tional level of the tiestees' parents.^ ^ ^ 

It should not be assumed, thffinpre, that if a child in a 
high bilingual category makes a low score this is simply due 
to a predominantly Welsh linguistic background. As a child 
learns and uses more English the impact of Welsh in his 
linguisfic background tends to weaken, and his score on the 
Welsh Linguistic Background Scale to decrease. Consequent- 
ly it may be assumed that children who remain in the pre- 
dominantly Welsh group (and particularly in the 90 - 99% 
category) may have done, so because of their restricted 
opportunities to learn English, combined perhaps in sorne cases 
with a lack of native ability to learn more than a modicum of 

the language. , ^ i 1 1 • • 1 ' 

'In this investigation the majority of the children" m the 
90 - 99% category came from rtlral areas and had parents whose 
occupational level is known to have a low correlation with 

• I. * ' , . , 

14' 



mejital Fbility,;^ Furthermore there is evidence that rural child- 
ren tend to rp'^ke lower scores than urban children ; this factor 
alsp would' t^rid to depres-s the scores of. the 90 - 99% category. 

I ' Summary 

This invj^stigation suggests that — ' t\ 

* {a) in tli^ir present foni^, none of the tests employed can 
be regarded a wlioUy satisfactory means of testmg Welsh- 
'speiiknig children if the refsults Ure to be compared with' those 
from hnglisllrspeaking children and used as a. basis for the 
s^ilection or \ streaming " of pupils where both Welsh- and 
English-speawers' ar^ involved; 

(6) children with a predominantly Welsh linguistic back- 
ground Jtend to achieve somewhat Jower scores in the three non- 
verbal t^sts used 'than children with a predominantly English 
liuguistic bticWground even when the, test instructions are 
presented in the .language apparent^)' most familiar to the child; 

m(c) the inflvkence of linguistic background on test perform- 
aiffee is gretitest among children whose '* bilingualism " is 
76% to ()t)% as measured with the* Welsh Linguistic Background 
Scale; \ 

^ ■ Sd) the influence of bilingualism is accentuated by the 
locatipn «f a community. Rural mlinguals, especially those 
with a predominantly Welsh linguistic background, achieved 
the lov^est scores in the thj^ee tests; 

^{e) in interpreting test. scores in mixed larikuage areas due 
regard must be paid not only to Vhe bilingualibSLof th^^rhild, 
l)ut also* to the ocQipational level or socio-econonH^^'^tfts of 
liis parent*?; \ 

{/) of the three tests employed, Raven*s Progressive 
Matrices (I9;^8), the\only unti'med test, proved to be most in- 
dependent of Welsh liyigyfttic background and the most reliable 
measure of non-verbcil intelligence, and also made allowance 
for the positive^correlation between te^t scores and performance 
times. ' - 
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